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Abstract
Objective: Previous studies have shown that individual differences in self-control emerge early in childhood and predict a
range of important outcomes throughout childhood and adulthood. There is, however, less knowledge about the social origins
of self-control, including the mechanisms by which early socioeconomic adversity may lead to lower levels of self-control. This
study aimed to extend understanding of the link between socioeconomic adversity and self-control by (a) testing which indi-
vidual aspects of socioeconomic risk uniquely predict lower self-control; (b) testing whether objective socioeconomic risk
operates independently of, or via, subjective parental stress; and (c) examining the interplay of socioeconomic risk factors and
individual differences in children’s temperament as predictors of early self-control.
Method: Data were from a UK population birth cohort of 18,552 children born in 2000 and 2001.
Results: Multiple individual socioeconomic risk factors have independent associations with children’s self-control, including
low parental education, income, and occupational class; insecure housing tenure; and younger parenthood. Results point to
independent additive effects of exposure to objective and subjective risk. There was evidence of mothers’ subjective stress
partially mediating objective socioeconomic risks but only weak evidence of hypothesized interaction effects between temper-
ament and socioeconomic risk.
Conclusions: Results were consistent with additive risk and bioecological perspectives.
Keywords: Self-control, self-regulation, effortful control, socioeconomic risk, temperament
The ability to self-regulate attention, emotions, and behavior is
central to positive functioning throughout the life course and is
associated with a range of developmental outcomes in later life
(Mofﬁtt et al., 2011). The acquisition of these abilities during
childhood can be considered core indicators of developmental
health (Kopp, 1982). Given the key role of self-control—a core
component of the broader conscientiousness trait—in develop-
ment and successful life outcomes, improving our understanding
of its early developmental precursors is an important research
aim (Caspi, Roberts, & Shiner, 2005; Eisenberg, Duckworth,
Spinrad, & Valiente, 2014). In this study, we focus on the role
of socioeconomic risks, disaggregating their unique inﬂuence
and examining the interplay between socioeconomic resources
and individual differences in early temperament in shaping var-
iations in levels of self-control.
An Integrative Model of Self-Control
Following recent calls for more integrative models of
self-regulation, we draw on research on the related constructs
of self-control and effortful control, which both refer to internal
processes grounded in components of executive functioning
that facilitate individuals’ abilities to plan, focus and shift atten-
tion, inhibit inappropriate responses, and activate behavior to
pursue goals (Eisenberg et al., 2014; Zhou, Chen, & Main,
2012). Distinctions between self-control and effortful control
have generally relied on theoretically proposed differences,
where effortful control is deﬁned as an innate predisposition
toward good self-regulation and self-control is viewed as a
broader personality trait that emerges, in part, from effortful
control (Diamond, 2013). However, both self-control and
effortful control are believed to be inﬂuenced by social as well
as biological factors (including genes), and there is, as yet, no
reliable way of distinguishing potentially innate self-control
Correspondence concerning this article should be addressed to Terry
Ng-Knight, Department of Social Science, UCL Institute of Education, 20
Bedford Way, London, WC1H OAL. Email: terry.ng-knight@ucl.ac.uk.
This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited.
behaviors from those which are learned or socialized. Given
that both constructs draw heavily on inhibitory control, a core
executive function involving control of “one’s attention, behav-
iour, thoughts and/or emotions to override a strong internal pre-
disposition or external lure, and instead do what’s more
appropriate” (Diamond, 2013, p.137), it seems suitable to study
the antecedents of these early self-control behaviors under the
broader framework of self-regulatory abilities, as has been pro-
posed elsewhere (Zhou et al., 2012).
Self-control behaviors and traits emerge throughout the ﬁrst
few years of life and show ﬁrst signs that they can be reliably
measured at about age 3 years (Kochanska & Knaack, 2003;
Kochanska, Murray, & Harlan, 2000; Kopp, 1982). The ability
to control attention and behavior improves with age for most
children, with fewer difﬁculties reported as children age and
large improvements shown between ages 2 and 3 years (Carlson,
Mandell, & Williams, 2004; Kochanska et al., 2000). However,
the pace of improvements tends to slow after these early years,
and existing research indicates self-control shows moderate
rank-order stability during both early and middle childhood
(Carlson et al., 2004; Jones, Rothbart, & Posner, 2003; Kochan-
ska & Knaack, 2003). Therefore, the early years appear to be an
important period for the acquisition of self-control, but there
remains more to be learned about the underlying processes.
Exposure to Socioeconomic Adversity
A key risk factor undermining the development of self-control is
socioeconomic adversity, with exposure to social-contextual risk
thought to be particularly detrimental to children’s development
during the ﬁrst few years of life (Choe, Olson, & Sameroff,
2013). Empirical associations between socioeconomic disadvan-
tage and lower childhood self-control have been found in multi-
ple studies using different measures of disadvantage, including
low parental income, low parental education, and cumulative risk
indexes (e.g., Lengua, 2009; Lengua, Honorado, & Bush, 2007;
Lengua et al., 2015; Li-Grining, 2007; Mistry, Benner, Biesanz,
Clark, & Howes, 2010). These observations are consistent with
allostasis theory, which suggests constant exposure to ecological
risk strains the ﬂexibility of children’s self-regulatory compe-
tence by placing continuous demands on the neuroendocrine sys-
tems that inﬂuence how children respond to stress and regulate
behavior, attention, and emotions (Evans & Schamberg, 2009).
While there are strong empirical and theoretical links
between socioeconomic disadvantage and lower self-control, a
number of gaps remain in the knowledge base. First, it has been
noted that it is not yet clear which speciﬁc aspects of socioeco-
nomic risk inﬂuence children’s self-control (Lengua et al., 2007,
2015; Raver, Blair, & Willoughby, 2013). Socioeconomic risk
factors include those related to parental socioeconomic status
(SES) such as low education, low income, low occupational
class, and unemployment; family structure characteristics such
as single parenthood, family size, and young maternal age; and
residential risks such as overcrowding and insecure housing
tenure (Evans, 2006; Kiernan & Huerta, 2008; Li-Grining,
2007). Many of these risk factors are correlated and therefore
require large samples to adequately examine them simultaneous-
ly. Previous research has generally relied on cumulative risk
indexes that account for the co-occurrence of risk factors, but
also have the limitation of weighting all factors equally and
obscuring inferences about the relative role of individual risk
factors (Lengua et al., 2007). In the current study, we utilize data
from a large, representative birth cohort to overcome these limi-
tations and to advance understanding of the unique associations
between socioeconomic risk factors and early self-control.
Moreover, we examine potential mediating processes linking
early exposure to socioeconomic risk factors and children’s ear-
ly self-control, focusing on the burden of parental stress associ-
ated with the accumulation of risks.
Processes Linking Socioeconomic Risk and
Early Self-Control
There is evidence to suggest that socioeconomic adversity, such
as the experience of poverty, is associated with experiences of
ﬁnancial strain, often operationalized through parents’ subjec-
tive experience of not being able to manage ﬁnancially
(McLoyd, 1998), as well as psychological distress (Newland,
Crnic, Cox, & Mills-Koonce, 2013). The family stress model is
a leading perspective proposed to explain how socioeconomic
adversity and associated strain inﬂuence children’s development
(Conger, Conger, &Martin, 2010).
Like other aspects of children’s cognitive and behavioral
development, the negative effects of socioeconomic disadvan-
tage on children’s self-control are thought to partially act
through more proximal family stress mechanisms, including
parents’ experience of ﬁnancial and emotional strain, which in
turn shape parent–child interactions (Eisenberg et al., 2005;
Kiff, Lengua, & Zalewski, 2011; Mistry et al., 2010). Given the
allostatic stress mechanisms that are supposed to underlie socio-
economic disadvantage (Blair, 2010; Evans & Schamberg,
2009), it is important to test whether indicators of subjective
psychological strain often experienced by socioeconomically
disadvantaged families can be empirically differentiated from
objective measures of socioeconomic disadvantage in predicting
children’s self-control. In particular, the question of whether
indicators of socioeconomic disadvantage are uniquely associat-
ed with children’s self-control after controlling for parental per-
ceptions of ﬁnancial strain needs to be addressed (Raver et al.,
2013).
The family stress model has been widely tested and largely
conﬁrmed across different cultural contexts (Conger et al.,
2010). Moreover, theoretical developments have moved beyond
earlier assumptions about the singular direction of effects to new
interactionist perspectives regarding the interplay among indi-
vidual differences, socioeconomic resources, and family pro-
cesses. In this article, we examine these relationships more
closely, especially the interactive relationships between
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socioeconomic resources and individual differences in early
temperament that may shape variations in levels of self-control.
In particular, we ask whether children’s temperamental predis-
positions play a role in magnifying or attenuating the effects of
exposure to socioeconomic adversity on subsequent levels of
self-control.
Interplay Between Socioeconomic Risk and
Infant Temperament
Individual differences in self-control are associated with bio-
logical factors as well as the socioeconomic factors described
above. In particular, psychobiological theories suggest that
self-control has a biological basis in infant temperament (Roth-
bart, Derryberry, & Posner, 1994), and this is supported by
empirical ﬁndings showing associations between early temper-
amental “difﬁculties” and lower levels of later self-regulation
(Feldman, Greenbaum, & Yirmiya, 1999; Kochanska &
Knaack, 2003; Kochanska et al., 2000). Broadly speaking,
developmental theories suggest children’s development is driv-
en by both social-contextual factors (the social causation per-
spective) and characteristics of the individual (the social
selection perspective), as well as the dynamic interplay of these
factors over time (the interactionist perspective; Bronfenbren-
ner & Morris, 2006; Conger et al., 2010; Sameroff, 2009;
Schoon, Sacker, & Bartley, 2003). However, although tempera-
ment and socioeconomic risk are both considered important
antecedents of children’s self-control, less is known about how
these factors operate alongside each other.
First, most existing studies have focused on the predictive
role of either socioeconomic risk or of infant temperament,
leaving it unclear whether these two sets of risk factors have
unique associations with children’s self-control. One study that
did include measures of both factors found evidence of associa-
tions for socioeconomic risks and not for infant temperament,
though the authors note that the null ﬁndings may be due to the
limited measure of infant temperament available in their study
(Li-Grining, 2007). Given that aspects of socioeconomic adver-
sity and infant temperament are associated with each other
(Jansen et al., 2009) and temperament is inﬂuenced by environ-
mental and well as genetic factors (Rothbart & Bates, 2006),
more research is required to establish whether these factors
have independent effects on self-control or whether the associa-
tions found in the extant literature reﬂect more complex chains
of mediating effects or confounding.
Second, evidence from interactionist models suggests that
environmental and individual factors mutually and interactively
shape variations in children’s adjustment (Belsky & Pluess,
2009b; Boyce & Ellis, 2005; Rothbart et al., 1994). For exam-
ple, traditional dual-risk or diathesis-stress models suggest chil-
dren with certain temperamental characteristics may be more
vulnerable to adverse environmental stressors (Monroe &
Simons, 1991). Theories of differential susceptibility or sensitiv-
ity to context take this proposition further by suggesting that
children’s temperamental dispositions can both magnify and
attenuate the effects of exposure to conditions of psychosocial
adversity (Belsky & Pluess, 2009b). Overall, these perspectives
suggest highly reactive children do worse in adverse environ-
ments and potentially better in low-stress settings (Boyce &
Ellis, 2005). Reactive temperaments have most typically
(though not exclusively) been operationalized via measures of
negative emotionality, including heightened distress to change
and a propensity toward fussing and crying. These operationali-
zations relate to the factor of negative affectivity, a key dimen-
sion of Rothbart and colleagues’ (1994) psychobiological model
of temperament as well as a number of other models of tempera-
ment (Stifter & Dollar, 2016). The differential susceptibility
framework suggests these temperamental characteristics are
evolutionary markers of developmental susceptibility, and more
speciﬁcally, highly reactive infants are hypothesized to possess
nervous systems that are disproportionately activated in
response to negative stimuli (Belsky & Pluess, 2009a).
Existing research drawing on interactionist models of child
development has generally examined children’s early social
context by focusing on the parent–child relationship (e.g., Bel-
sky, Hsieh, & Crnic, 1998; Belsky & Pluess, 2009b; Morris
et al., 2002). While most evidence of temperament by risk inter-
actions is from samples of middle childhood, preadolescent chil-
dren, and adolescent children, there is some support for these
interactionist models in relation to children’s early self-control.
For instance, the association between supportive parental con-
texts (i.e., high mother–infant affective synchrony) and child-
ren’s self-control was found to be stronger for children
identiﬁed as having “difﬁcult” temperaments (deﬁned as a
higher propensity to display fussiness and negative emotions)
compared to children with “easier” temperaments (Feldman
et al., 1999). However, less work has examined how infant tem-
perament might moderate the association between socioeco-
nomic adversity and children’s self-control. One study that did
examine this question for children’s executive function at age 4
years found differential effects depending on the type of socio-
economic stressor examined (Raver et al., 2013). In support of
differential susceptibility, they found infants with more reactive
temperaments were more susceptible to the negative effects of
subjective ﬁnancial strain (compared to less reactive infants).
However, they also found more reactive infants were less sus-
ceptible to the negative effects of income poverty. These ﬁnd-
ings are counterintuitive, as they suggest high reactivity is a
protective factor against income poverty but a risk factor in the
context of subjective experienced ﬁnancial strain. Therefore,
further tests of these effects are required before we can be conﬁ-
dent in the robustness of such ﬁndings.
The Current Study
In this article, we expand models of family stress and differential
susceptibility by taking into account the complexity of socioeco-
nomic factors shaping individual development. First, while there
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is robust evidence that children’s self-control is associated with
family socioeconomic resources, there is as yet little understand-
ing of whether these ﬁndings are driven primarily by objective
or subjective experiences of socioeconomic adversity. There-
fore, we take into account a range of objective indicators, such
as parental education, employment, income, family structure,
and housing conditions, as well as subjective experiences,
including ﬁnancial and emotional strain, and decompose their
effects on early levels of self-control. We ﬁrst examine whether
individual socioeconomic risk factors have unique effects on
children’s self-control at age 3 years.We then test a key assump-
tion of the family stress model, that is, whether these effects are
mediated by parental experiences of subjective strain.
Second, we examine the interplay of socioeconomic risk
factors and individual temperamental differences in predicting
children’s self-control. Speciﬁcally, we test three hypotheses:
(a) the independent effects hypothesis (i.e., socioeconomic
risk and infant temperament are both expected to predict
unique variance in self-control), (b) the mediation hypothesis
(i.e., associations between socioeconomic risk and self-control
are expected to be explained by infant temperament), and (c)
the differential susceptibility hypothesis (i.e., associations
between socioeconomic risk and self-control vary as a function
of infant temperament).
The present study extends previous research evidence in sev-
eral ways: First, we assess the role of multiple socioeconomic
risk factors (comprising objective as well as subjective indica-
tors) in shaping early levels of self-control; second, we take into
account the role of infant temperament as a potential mediator
and moderator of individual aspects of socioeconomic risk;
third, we use evidence from a nationally representative sample.
METHOD
Participants and Procedure
Participants are from the Millennium Cohort Study (MCS), a
nationally representative longitudinal study of 18818 infants
born into 18552 families in the UK during 2000 and 2001. We
restricted the sample to one child per family in the 266 families
containing twins and triplets. The sample was stratiﬁed to ensure
adequate representation of children from the four UK countries
and from disadvantaged and ethnic minority populations. Proba-
bility weights are used to account for the stratiﬁed sample
design. At the ﬁrst wave, data were collected via parent inter-
views when children were approximately 9 months old. Eighty
percent of these families took part again at Wave 2 when chil-
dren were approximately 3 years old (the majority of children
were aged 3 months and 9 months at interview). Detailed infor-
mation on the study sample and procedures has been reported
elsewhere (Plewis, Calderwood, Hawkes, Hughes, & Joshi,
2007), and all data used here are available from the UK Data
Service (www.ukdataservice.ac.uk).
Measures
Objective Socioeconomic Risk Factors. Nine indicators of
socioeconomic risk were measured at Wave 1. Family income
was measured as OECD equivalized monthly income (£), which
is adjusted for family size and the age of family members. Paren-
tal education was measured with the highest-level qualiﬁcation
of either parent on a 6-point scale ranging from 0 (no qualiﬁca-
tions) to 5 (higher/postgraduate degree). Occupational class
was deﬁned as the highest occupational class of either parent’s
current or most recent occupation using the UK’s National Sta-
tistics Socioeconomic Classiﬁcation, a 3-point scale where
15 routine and manual occupations, 25 intermediate occupa-
tions, and 35 higher managerial, administrative, and profes-
sional occupations. Parental unemployment was deﬁned as
families where no parent was working. Single-parent status was
assigned if only one parent lived in the household. Maternal age
at the study child’s birth was measured in years. Family size was
measured as the number of children in the household (including
the study child). Lack of home ownership was deﬁned as any
living arrangement other than parents owning their own home
(e.g., renting, living with parents). Overcrowded housing was
deﬁned as living in a household containing more people than
rooms suitable for sleeping (this excluded bathrooms, toilets,
halls, and garages; Evans, Lercher, & Koﬂer, 2002).
Subjective Measures of Financial and Emotional Dis-
tress. Mothers’ self-reported ﬁnancial distress at Wave 1 was
measured with a single item that asked how well they and their
partner (if applicable) were managing ﬁnancially (responses
ranged from 15 living comfortably to 55 ﬁnding it very difﬁ-
cult). Mothers’ self-reported psychological distress at Wave 1
was measured with nine items (a5 .73) from the Rutter Malaise
Inventory (Rutter, Tizard, & Whitmore, 1970). High scores on
both scales indicate higher distress.
Self-Control. At Wave 2, self-control was measured by parent
reports on the ﬁve-item Hyperactivity/Inattention subscale of
the Strengths and Difﬁculties Questionnaire (SDQ), which
shows good scale reliability (a5 .71) and has been widely vali-
dated as a screening tool for children’s attention and hyperactivi-
ty problems (Goodman, 1997, 2001). Items of the SDQ subscale
were recoded and summed so that higher scores indicate better
self-control. Though the SDQ subscale was originally developed
to assess levels of self-regulatory difﬁculties, it shows good face
validity for measuring both the presence and absence of self-
control. This is consistent with dual-systems models of self-
control, which suggest low self-control can come about due to
strong impulses, weak restraint, or a combination of these (Car-
ver, 2005; Tao, Wang, Fan, & Gao, 2014). Similarly, the most
widely used contemporary self-control measure used with adults
and older children, the Brief Self-Control Scale (Tangney, Bau-
meister, & Boone, 2004), has been found to tap both restraint
(i.e., effortful self-control) and impulsivity domains (Maloney,
Grawitch, & Barber, 2012).
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The questions in the SDQ scale assess attentional control
(“easily distracted, concentration wanders”), inhibitory control
(“can stop and think things out before acting”). and perseverance
(“sees tasks through to the end, good attention span”), as well as
assessing hyperactive behavior (“restless, overactive, cannot sit
still for long” and “constantly ﬁdgeting or squirming”), which is
also related to poor inhibitory control (Diamond, 2013). Atten-
tional and inhibitory control are core components of typical deﬁ-
nitions of self-control and effortful control, and measures of
attention (e.g., Stroop tasks) and inhibition (e.g., delay of gratiﬁ-
cation tasks) are frequently used to measure self-control in labo-
ratory settings (Spinrad, Eisenberg, & Gaertner, 2007). An
individual’s perseverance on experimental tasks is also widely
used to measure self-control (Eisenberg et al., 2009).
We tested the convergent and discriminant validity of the
SDQ Hyperactivity/Inattention subscale in two ways: (a) using
available data in MCS and (b) using new contemporary data
collected especially for this purpose. This approach follows a
number of recent studies that measure self-control via scales
originally designed to measure self-regulation difﬁculties (e.g.,
impulsivity) in order to conduct secondary analyses of existing
data sets (e.g., Daly, Delaney, Egan, & Baumeister, 2015; Mof-
ﬁtt et al., 2011).
Our main self-control measure based on the SDQ was posi-
tively associated with alternative measures of self-control
collected from two independent sources in the MCS. First, our
self-control measure was positively correlated with a teacher-
rated measure of attentional control and persistence (r5 .20,
p< .001). Second, the survey interviewer’s ratings of the study
child’s attentional focus during standardized vocabulary and
school readiness assessments were positively associated with
the SDQ-based measure of self-control (r5 .18, p< .001).
Though correlations were modest in size, we suggest this is like-
ly due to the different raters used for each measure (the teacher
rating was also conducted at a later study wave). For instance, a
similar magnitude of association was shown between the
teacher-rated and interviewer-rated measures of self-control
(r5 .18, p< .001), suggesting a consistent level of cross-rater
correlation.
In the new data set we collected (n5 92), the SDQ Hyperac-
tivity/Inattention subscale was positively correlated with two
scales measuring effortful control selected from the short-form
Children’s Behavior Questionnaire (CBQ; Rothbart, Ahadi,
Hershey, & Fisher, 2001): Attentional Focusing (r5 .44,
p< .001) and Inhibitory Control (r5 .60, p< .001). Further-
more, support for the discriminant validity of our self-control
measure was provided by results showing nonsigniﬁcant associ-
ations with two subscales of the CBQmeasuring negative affect:
Fear’ (r5 –.06, p5 .56) and Sadness (r5 –.05, p5 .62).
Thus, both assessments provided support for the convergent
and discriminant validity of the SDQ Hyperactivity/Inattention
subscale with commonly used measures of childhood self-
control (more detail on these analyses is provided in Section 2 of
the supplementary materials).
Infant Temperament. Individual differences in infant temper-
ament were measured at Wave 1 primarily using items selected
from the Carey Infant Temperament Scale (ITS; Carey & McDe-
vitt, 1978), a widely used measure of temperament that has dem-
onstrated good validity and reliability (Rothbart & Bates, 2006).
A number of the ITS’s subscales (e.g., Rhythmicity)—which are
based on Chess, Thomas, and Birch’s (1968) behavioral-style
model of temperament—have been dropped from contemporary
temperament theories (e.g., the psychobiological model of Roth-
bart et al., 1994). We therefore created two measures of negative
affectivity/reactivity that were closely aligned with Rothbart and
colleagues’ concept of negative affectivity and Belsky and col-
leagues’ (1998) concept of reactivity, that is, measures of negative
mood and withdrawal. Negative mood was assessed with eight
items measuring the frequency with which infants cry and fuss
(e.g., “How often does she become upset—by crying or screaming
when she doesn’t get what she wants?’) and whether infants react
badly to everyday events such as diaper changing and hair brushing
(a5 .60). This scale is related to the sadness and anger dimensions
of Rothbart and colleagues’ (1994) negative affectivity factor.
Withdrawal was assessed with ﬁve items measuring infants’ ten-
dencies to withdraw and show negative affect in response to novel-
ty (e.g., “for the ﬁrst few minutes in a new place or situation she is
fretful” and “is shy (turns away or clings to you) on meeting anoth-
er child for the ﬁrst time”; a5 .67). This scale is related to the fear
dimension of Rothbart and colleagues’ negative affectivity factor
and also Kagan’s concept of behavioural inhibition (Kagan,
Reznick, & Snidman, 1987; Rothbart & Bates, 2006).
Covariates. The child’s birthweight in kilograms was
reported by the main parental respondent and was used as a
continuous measure. Other covariates were the child’s sex
(boys5 0; girls5 1) and ethnicity. Dummy variables were
used to compare minority ethnic groups (Mixed5 3%; Indian-
5 1%; Pakistani or Bangladeshi5 2%; Black5 2%; Oth-
er5 1%) to the majority White ethnic group (91%). Minority
ethnic groups were not directly compared to each other, as
there are many ethnic groups in the UK and most are generally
small in size. Black African and Black Caribbean were com-
bined due to the small sample size of these groups.
Data Analysis
The primary analyses were a series of path models run in a for-
mat akin to hierarchical regression models where predictor vari-
ables were added to the model in four predetermined steps. Step
1 simultaneously tested the associations between all nine objec-
tive socioeconomic risk factors and self-control. Step 2 added
maternal ﬁnancial and emotional distress to the model. Step 3
added the two measures of infant temperament. Step 4 added
interaction terms between each of the socioeconomic risks and
the two measures of infant temperament. Covariates were con-
trolled for in all models (sex, birthweight, ethnicity). These mod-
els were fully saturated and therefore ﬁt the data perfectly. The
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statistical signiﬁcance of indirect effects was assessed using
bootstrapped conﬁdence intervals (Hayes & Scharkow, 2013).
Maternal age and family income were rescaled (divided by 10
and 100, respectively) to prevent “ill-scaling” (i.e., having varia-
bles with vastly different variance statistics), which can result in
model convergence problems (Kline, 2011). Robustness checks
supported the assumption of linear associations (e.g., testing
associations held for log-transformed predictors).
Models were run using Mplus version 7 (Muthen & Muthen,
2012), handling missingness with full-information maximum-
likelihood (FIML) estimation (Enders, 2010). Missingness was
primarily due to nonparticipation at Wave 2, resulting in 4,502
missing cases on the outcome variable (24%); all other variables
had very low levels of missing data (< 4%). Attrition analyses
are shown in Supplementary Table S1. A sensitivity analysis
was performed where data were analyzed using listwise deletion
(LD) methods (N5 12,811–13,028); results were almost identi-
cal using both methods (LD equivalents of the main analyses
shown in Supplementary Table S5), and therefore we report
the FIML-based models due to their larger sample size
(N5 18,552) and because the full sample is representative of the
entire UK population of infants born in 2000 and 2001.
RESULTS
Descriptive statistics for study variables are shown in Table 1.
Correlations in Table 1 show that all nine individual socioeco-
nomic factors were correlated with children’s later self-control.
The correlations between socioeconomic risk and self-control
were only small. Socioeconomic factors tended to be correlated
with each other, suggesting that exposure to socioeconomic
risks tends to co-occur.
Are Individual Indicators of Socioeconomic Risk
Uniquely Associated With Children’s Self-
Control?
We ﬁrst tested whether individual objective socioeconomic risk
factors uniquely predicted children’s early self-control after con-
trolling for key covariates (Model 1, Table 2). Results of this
analysis showed that six of the nine socioeconomic risks were
uniquely associated with children’s self-control at age 3 years
(R25 .09). Five socioeconomic risk factors were associated
with lower self-control; in order of descending (standardized)
effect size, these were lower parental education (b5 .10), lower
parental occupational class (b5 .07), lack of home ownership
(b5 –.06), followed by lower household income (b5 .05) and
younger maternal age at birth (b5 .05), which showed similar
effect sizes to each other.
In contrast, large family size did not place children at risk of
lower self-control; in fact, children from larger families had
higher self-control than those from smaller families (b5 .05)
after controlling for exposure to the eight other socioeconomic
risk factors and covariates. Parental unemployment, single par-
enthood, and living in overcrowded housing showed no signiﬁ-
cant association with children’s level of self-control in the
multivariate model.
Male sex and lower birthweight were both associated with
lower self-control. Compared to children of White ethnicity,
children of Black ethnicity scored higher on parent-rated self-
Table 1 FIML Estimated Correlations and Descriptive Statistics for Study Variables
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. Self-control
2. Maternal financial
stress
–.14***
3. Maternal
emotional distress
–.18*** .25***
4. Negative mood –.11*** .07*** .20***
5. Withdrawal –.06*** .09*** .14*** .27***
6. Income .19*** –.43*** –.15*** .02 –.11***
7. Education level .22*** –.27*** –.12*** .06*** –.08*** .53***
8. Occupational class .21*** –.29*** –.14*** .03** –.09*** .56*** .61***
9. Unemployment –.14*** .29*** .14*** .01 .09*** –.45*** –.44*** –.41***
10. Single parent –.12*** .23*** .09*** –.01 .05*** –.36*** –.37*** –.35*** .63***
11. Maternal age .18*** –.14*** –.08*** .01 –.05*** .39*** .34*** .42*** –.30*** –.28***
12. Family size .03** .13*** .06*** .00 .10*** –.20*** –.16*** –.11*** .10*** –.03** .30***
13. Non-homeowner –.19*** .30*** .15*** .00 .09*** –.52*** –.45*** –.49*** .51*** .44*** –.43*** .07***
14. Overcrowding –.05*** .13*** .08*** .03** .09*** –.22*** –.21*** –.18*** .14*** .01 –.03** .39*** .23***
15. Female gender .13*** .00 –.02 –.03** .06*** .00 .01 –.01 .00 –.01 .01 .01 .00 .02
16. Birthweight .08*** –.05*** –.06*** .02 –.02 .09*** .12*** .10*** –.10*** –.07*** .07*** .05*** –.10*** –.04*** –.10***
M 6.12 2.23 1.62 19.05 9.85 3.27 2.90 2.13 0.17 0.14 2.89 1.90 0.36 0.09 0.49 3.37
SD 2.35 1.00 1.72 4.82 3.78 2.09 1.38 0.89 0.37 0.34 0.58 1.02 0.48 0.29 0.50 0.58
Note. FIML5 full-information maximum-likelihood.
*p< .05. **p< .01. ***p< .001.
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control at age 3 years, whereas children of Pakistani or Bangla-
deshi ethnicity scored lower than children ofWhite ethnicity.
Does Mothers’ Subjective Distress Explain the
Association Between Socioeconomic Risk and
Lower Self-Control in Children?
In Model 2, we added indicators of mothers’ ﬁnancial stress and
emotional distress as predictors of children’s self-control in
order to test whether they explained the associations between
socioeconomic risk factors and children’s self-control (Table 2).
We found that higher levels of ﬁnancial stress (b5 –.02) and
emotional distress (b5 –.14) were both associated with lower
self-control and explained a small proportion of additional vari-
ance in self-control (DR25 .02). However, all of the associa-
tions between socioeconomic risk factors and self-control found
in Model 1 remained statistically signiﬁcant with little change in
effect size. In addition to their direct associations, income, occu-
pational class, and non–home ownership had small indirect
effects via mothers’ feelings of ﬁnancial and emotional distress,
which explained between 11% and 33% of their total effect on
children’s self-control (Supplementary Table S2). Tests of indi-
rect effects (Supplementary Table S2) also showed two variables
which did not have direct effects on self-control had small nega-
tive indirect associations via mothers’ ﬁnancial and emotional dis-
tress, these were parental unemployment (indirect B520.06,
p< .01) and overcrowded housing (indirect B520.02, p< .05).
Although the direct effect of larger family size was positive, a
very small negative effect via maternal stress was also observed
(indirect B520.01, p< .01). Overall, there was evidence of
only relatively weak mediated effects via mothers’ ﬁnancial and
emotional distress, suggesting that objective socioeconomic
adversity and subjective experiences of distress are largely unique
predictors of children’s early self-control.
Interplay Between Socioeconomic Risk and
Infant Temperament
Two indicators of infant temperament, negative mood and with-
drawal, were added as predictors of children’s self-control in
Model 3. This model showed that children rated as displaying
higher levels of negative mood at age 9 months had lower self-
Table 2 Predicting Self-Control at Age 3 Years
Model 1 Model 2 Model 3
B [95% CI] b B [95% CI] b B [95% CI] b
Socioeconomic factors
Income .06 [.03, .09] .05*** .04 [.01, .07] .04** .05 [.02, .08] .04**
Parental education .17 [.13, .22] .10*** .17 [.13, .22] .10*** .19 [.14, .23] .11***
Parental occup. class .18 [.11, .25] .07*** .16 [.09, .23] .06*** .17 [.10, .24] .06***
Parental unemployment –.07 [–.24, .11] –.01 –.01 [–.18, .17] .00 .01 [–.16, .18] .00
Single parent .06 [–.12, .24] .01 .05 [–.12, .23] .01 .05 [–.13, .22] .01
Mother’s age .18 [.08, .29] .05*** .19 [.09, .29] .05*** .19 [.09, .29] .05***
Family size .12 [.06, .17] .05*** .13 [.08, .18] .06*** .12 [.07, .18] .05***
Non-homeowner –.30 [–.42, –.17] –.06*** –.23 [–.36, –.11] –.05*** –.23 [–.36, –.11] –.05***
Overcrowded housing –.01 [–.18, .15] .00 .01 [–.16, .19] .00 .03 [–.14, .21] .00
Maternal stress
Financial stress –.06 [–.11, –.01] –.02* –.05 [–.10, 00] –.02
Emotional distress –.19 [–.21, –.16] –.14*** –.16 [–.19, –.13] –.12***
Child temperament
Negative mood –.04 [–.05, –.03] –.09***
Withdrawal .00 [–.01, .01] .00
Covariates
Female gender .63 [.54, .72] .13*** .62 [.53, .70] .13*** .61 [.52, .69] .13***
Birthweight .20 [.12, .28] .05*** .18 [.10, .26] .05*** .19 [.11, .27] .05***
Ethnicity (ref.: White)
Mixed .08 [–.19, .35] .01 .12 [–.14, .38] .01 .16 [–.10, .42] .01
Indian –.26 [–.58, .06] –.01 –.16 [–.48, .16] –.01 –.15 [–.48, .18] –.01
Pakistani/Bangladeshi –.38 [–.61, –.15] –.03** –.31 [–.53, –.08] –.03** –.27 [–.50, –.04] –.02*
Black .29 [.01, .56] .02* .33 [.07, .59] .02* .40 [.14, .66] .03**
Other –.03 [–.51, .46] .00 –.05 [–.52, .42] .00 .03 [–.44, .50] .00
Model R2 9% 11% 12%
Note. Model 4 consisted of Model 3 plus interaction terms; as interactions were all non–significant (p> .05), results for this model are shown only in Supplementary
Table S4.
*p< .05. **p< .01. ***p< .001.
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control at age 3 years (b5 –.09) over and above indicators of
objective and subjective socioeconomic risk. Infant withdrawal
was not signiﬁcantly associated with self-control. Associations
between self-control and other risk factors were barely affected
by the addition of these measures to the model (see Table 2). For
the risk factors exhibiting direct effects in previous models,
supplementary analyses indicated between 16% and 17% of
their total effects were via infant temperament (Supplementary
Table S3). Other negative indirect effects were via parental
unemployment and overcrowding; again, these were small (Sup-
plementary Table S3). Very little of the effects of socioeconomic
risk on self-control were explained by effects via infant tempera-
ment, providing little support for the mediation hypothesis.
Overall, these ﬁndings were most consistent with the indepen-
dent effects hypothesis, as socioeconomic risk and infant tem-
perament both predicted unique variance in children’s self-
control and mediated effects were very small.
InModel 4, we added 22 interaction terms to test the differen-
tial susceptibility hypothesis, that is, whether the inﬂuence of
objective and subjective risk factors differed depending on indi-
vidual differences in children’s temperament. When all of the
interaction terms were added to the model simultaneously, none
of the interaction terms were statistically signiﬁcant (all
ps> .05; results shown in Supplementary Table S4). As a pre-
caution against overﬁtting our model, we also tested interaction
terms separately. This approach resulted in a single statistically
signiﬁcant interaction. This was between negative mood and
household income, B5 –.006, 95% CI [–.010, –.001], p5 .017,
where higher levels of negative mood result in weaker associa-
tions between income and self-control, simple slope at
11SD5 .035, 95% CI [.004, .067], compared to low levels of
negative mood, simple slope at 21SD5 .059, 95% CI [.028,
.089]. Therefore, this interaction does not follow a differential
susceptibility or diathesis-stress pattern; instead, negative mood
appears to act as a protective factor for children in low-income
households, supporting evidence reported by Raver et al.
(2013). This interaction should be treated with caution, as it
does not maintain statistical signiﬁcance if we correct for the
number of interactions tested (p5 .05/225 .002). The remain-
ing 21 (of 22) interaction terms were nonsigniﬁcant (p> .05).
Sensitivity Analyses
As a robustness test, we ran the main analyses with an abbreviat-
ed version of the self-control measure that excluded the two
hyperactivity items. Results were broadly replicated, though the
direct effects of family size and non–home ownership did not
reach statistical signiﬁcance (p> .05). Results are given in full
in the appendix (Supplementary Table S5).
DISCUSSION
This study provides important insights into the factors that may
hinder or promote the development of self-control. It builds on a
body of work that has linked lower levels of self-control in chil-
dren to contextual risk factors. More speciﬁcally, it responds to
calls to disaggregate and examine the unique effects of the indi-
vidual risk factors that tend to constitute cumulative risk mea-
sures and to test the potential mechanisms of these effects
(Lengua et al., 2007). While a number of studies have assessed
the relationship between cumulative risk and children’s self-
control, there has not yet been an explicit focus on individual
socioeconomic risk factors, and little is known about their
unique direct effects. The current study used a hierarchical anal-
ysis to provide an assessment of the unique associations between
individual socioeconomic risk factors and children’s self-
control. In this study, we found unique effects of multiple socio-
economic factors on children’s early self-control. Mothers’ sub-
jective feelings of distress explained additional variance in
children’s self-control but only partially accounted for the link
with objective indicators of socioeconomic risk. Finally, when
examining the interplay between socioeconomic risk and infant
temperament, we found evidence for largely independent effects
along with weak mediating effects. Very limited support for
interaction effects was found.
Like previous studies, we found that both parental education
and income explain unique variance in children’s early self-
control (e.g., Sektnan, McClelland, Acock, & Morrison, 2010).
We further extend these ﬁndings to show that additional facets
of socioeconomic status (i.e., occupational class) as well as
housing tenure and parental age independently predict early
self-control too. The main effects of individual risk factors on
early self-control show strong correspondence with the bivariate
correlations reported by Lengua et al. (2007) using a smaller
purposive sample of 3-year-olds (N5 80). For instance, Lengua
and colleagues found effortful control had signiﬁcant negative
correlations with residential instability and income poverty.
While their study did not have the statistical power available to
the current study, like us, they did ﬁnd a pattern of (nonsigniﬁ-
cant) correlations indicative of younger parenthood being asso-
ciated with lower self-control. Findings related to parental
unemployment were much more consistent with the family
stress model, where its effects on children’s early self-control
appear to be through exposure to other co-occurring socioeco-
nomic risks as well as via increased parental ﬁnancial strain and
distress (Conger et al., 2010). The current study makes the
important contribution of providing evidence that parental edu-
cation, income, social class, age, and housing tenure are all
uniquely associated with lower self-control in a large, represen-
tative sample of children who have not yet reached school age.
Our results support previous ﬁndings that indicate aspects of
residential risk are robust predictors of low self-control (Lengua
et al., 2007; Li-Grining, 2007). Speciﬁcally, we found children
living in owner-occupied homes at age 9 months were rated
higher on self-control than children residing in homes not owned
by their parents. Home ownership has previously been shown to
be associated with lower levels of emotional and behavioral
problems and higher school achievement in children (Boyle,
2002). Possible processes underlying such associations include
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security associated with material resources and assets, the
higher-quality housing and neighborhoods accessible to home-
owners, as well as (potentially pre-existing) differences between
homeowners and non-owners on characteristics that are also
beneﬁcial to parenting, such as planning, discipline, commit-
ment, and future orientation (Boyle, 2002; Leventhal & New-
man, 2010). The latter explanation relates to a very important
point about causal processes potentially underlying many of the
ﬁndings presented here. It is plausible that shared genetic factors
explain many of the observed associations between parental
socioeconomic markers and children’s self-control. Two types
of studies could provide further insight into this issue: (a) geneti-
cally informed designs such as twin or adoption studies and (b)
statistical methods such as ﬁxed effects models that explore lon-
gitudinal change in both parental SES and children’s self-
control while controlling for time-invariant covariates. This is
an important area for future research.
We also examined residential overcrowding in the current
study, as previous research has linked living in overcrowded
homes to adjustment difﬁculties in children, including teacher-
rated behavioral problems and grade retention (Leventhal &
Newman, 2010). We did not ﬁnd a direct association between
early self-control and overcrowding, though some small indirect
effects were found via mothers’ experiences of distress and
infant temperament. One possible reason for only ﬁnding mod-
est indirect associations in the current study could be due to our
focus very early on in childhood. For instance, a key drawback
of living in overcrowded housing is the lack of personal space
and privacy it provides (Leventhal & Newman, 2010); however,
this is unlikely to be as important an issue for infants as it would
be for older children and adolescents.
Compared to indicators of socioeconomic status, maternal
age seems to have less inﬂuence on aspects of children’s behav-
ioral regulation, such as externalizing problems (Deater-Deck-
ard, Dodge, Bates, & Pettit, 1998). While a number of studies
have included adolescent parenthood in their cumulative risk
measures (Lengua et al., 2007, 2015; Li-Grining, 2007), robust
tests of the unique association between parental age and child-
ren’s early self-control have been lacking. Nevertheless, in the
current study, we found that children born to younger mothers
had lower parent-reported self-control at age 3 years. These ﬁnd-
ings are comparable to existing data that show a general trend of
young parenthood being associated with lower self-control in
early childhood, but it is important to note that this is largely
based on zero-order correlations from smaller samples, which
have not always reached conventional signiﬁcance thresholds
(Lengua et al., 2007, 2015). Overall, ﬁndings point toward an
association between maternal age and children’s self-control,
yet more research is required that combines the sample size
strengths of the current study with the robust, objective measure-
ment strengths of previous studies.
Although we found single-parent status was correlated with
higher maternal distress and lower self-control, our ﬁndings
point to virtually no unique associations between these variables
after we control for other aspects of socioeconomic risk. Similar
to our ﬁndings on unemployment, a key mechanism of risk asso-
ciated with single parenthood is the lower family income experi-
enced by single parents (Musick & Meier, 2010). Single parents
are much more likely to have low incomes (and also be in work-
less households), as shown in the substantial correlations found
between single-parent status with low income and unemploy-
ment in the current study. Overall, our ﬁndings correspond to
previous conclusions, where it seems that the observed bivariate
correlations found between single-parent status and lower child
self-control are due to confounding with other socioeconomic
risks such as low income (Zalewski et al., 2012).
Large family size is a well-established risk factor for conduct
problems in children (Collishaw, Goodman, Pickles, &
Maughan, 2007); however, we found no evidence of a negative
association with children’s self-control. In fact, our ﬁndings sug-
gest that large families (measured by the number of children in
the household) tend to have more self-controlled children. Due
to the young age at which family size was assessed, nearly all
siblings were older than the study child; therefore, these ﬁndings
point to older siblings having a potential role in helping young
children to develop self-control. This is consistent with previous
research that has shown sibling characteristics such as affection
and hostility are correlated (positively and negatively, respec-
tively) with children’s self-regulation during early adolescence
(Padilla Walker, Harper, & Jensen, 2010). In sum, it seems like-
ly that older siblings have a role that may complement the well-
established effects of parents on children’s self-control.
This study drew on a large, representative sample and is one
of the ﬁrst to examine the early precursors of self-control in a
UK sample. It is thus worthwhile to comment on the pattern of
associations relating to our selected covariates. First, we repli-
cate ﬁndings from other countries where girls are rated as having
better self-control than boys (Kochanska & Knaack, 2003; Li-
Grining, 2007) and also that low-birthweight children exhibit
lower levels of self-control than their typically developing peers
(Li-Grining, 2007; Taylor, Klein, & Hack, 2000). However, we
also found differences between ethnic groups that were more
complex and robust than those suggested by research with pre-
dominantly North American samples. Children of Pakistani or
Bangladeshi ethnicity were rated as having lower levels of self-
control compared to White ethnicity children, whereas children
of Black ethnicity were rated as having higher levels of self-
control by their parents. These differences were found after con-
trolling for socioeconomic risk and therefore do not seem to fol-
low the same pattern found in earlier studies where lower levels
of self-control among ethnic minority children tend to be
explained by the relative social disadvantage of minority ethnic
groups in the United States (Piotrowski, Lapierre, & Linebarger,
2013). This pattern of differences across ethnicities is interesting
but requires further veriﬁcation with more objective measures of
self-control before we can be conﬁdent that they are not simply
due to cultural differences in the level of self-control expected of
young children.
The family stress model suggests that parents’ subjective
feelings of distress mediate the effects of socioeconomic risk on
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children’s development (Conger et al., 2010; Leventhal & New-
man, 2010). To our knowledge, this study was the ﬁrst to test
the family stress model in relation to children’s self-control.
There was some support for this model, with associations for
two risk factors—unemployment and overcrowding—only
occurring via mothers’ subjective distress, and partial mediation
found for three other objective risk factors (income, occupation-
al class, home ownership). Nevertheless, the direct association
between risk factors and self-control was strongest, and there
appears to be only a limited inﬂuence via mothers’ ﬁnancial and
emotional distress. These results concur with previous research
that has shown that the family stress model does not entirely
account for the associations between ecological risk and child-
ren’s outcomes (Kiernan & Huerta, 2008; Mistry et al., 2010;
Schoon, Hope, Ross, & Duckworth, 2010). Further research is
required to more fully explain these links; some discussion on
this is provided below.
Existing developmental theories suggest that competencies
such as self-control arise from the interplay of both contextual
and individual characteristics, yet to date it has remained unclear
how aspects of socioeconomic risk and infants’ temperamental
reactivity might work together to inﬂuence the emergence of
children’s early self-control. Our ﬁndings indicate roles for both
social causation and social selection in the etiology of early self-
control, where the negative effects of socioeconomic risk and
temperament operate simultaneously to result in lower self-
control at age 3 years. This pattern of ﬁndings is consistent with
cumulative risk perspectives (Evans, Li, & Whipple, 2013),
where the children with the lowest levels of self-control are like-
ly to be those who are experiencing the greatest number of risk
factors. While a number of theoretical perspectives emphasize
that developmental outcomes arise from the interaction of con-
textual and individual characteristics, we found little robust evi-
dence of such effects in the current study. Theoretical work and
empirical evidence on differential susceptibility focus almost
exclusively on parenting (Belsky & Pluess, 2009b; Bradley &
Corwyn, 2008; Hartman & Belsky, 2015); therefore, one expla-
nation for our null ﬁndings could be that interactive effects are
limited to these more proximal ecological risks rather than distal
socioeconomic risks such as those studied here (Bronfenbrenner
&Morris, 2006). Nevertheless, to our knowledge, the only other
study of children’s early self-regulation (i.e., executive function-
ing at age 4 years) that explicitly tested for interactive effects
between socioeconomic risk and infant temperament reported
quite mixed results. We partially replicated ﬁndings by Raver
et al. (2013) suggesting that reactive temperament protected
slightly against income poverty, but we did not replicate their
ﬁnding whereby highly reactive temperaments exacerbated the
risk of perceived hardship. In light of our null ﬁndings for most
of the socioeconomic risks, including objective and perceived
economic stress, further evidence is required before we can be
conﬁdent that such interactive effects exist at the UK population
level.
It is worth noting that a relatively low proportion of variance
in children’s early self-control was explained by the predictors
examined here (up to 12%). This may not be particularly surpris-
ing given that we assessed socioeconomic risks at only one point
in time and tested longitudinal associations lagged over a 3-year
period. The results of previous studies indicate that measuring
socioeconomic risk over time (e.g., chronicity of exposure)
explains more variance in self-regulatory outcomes than base-
line measures of risk alone (Raver et al., 2013). The effect sizes
we reported for individual socioeconomic factors were at the
smaller end of effect sizes commonly observed for variables
such as gender (ranging from .12 to .23) and aspects of parenting
(ranging from .09 to .34; Kochanska & Knaack, 2003; Lengua
et al., 2007; Li-Grining, 2007; Piotrowski et al., 2013). Parent-
ing characteristics are likely to be particularly important factors
that will explain additional variance in children’s self-control,
including parenting behaviors aimed at reducing children’s neg-
ative affect, parenting that promotes children’s agency and mas-
tery, and the provision of clear and consistent guidelines about
the behaviors expected of children (Lengua et al., 2007; Ng-
Knight et al., 2016). These processes should be examined in
more detail in future studies.
LIMITATIONS
There are some limitations to bear in mind when interpreting the
results of this study, most of which arise due to the nature of per-
forming secondary analysis on existing data from a large-scale
study, therefore restricting analyses to the available data. How-
ever, despite its inherent limitations, it should be noted that uti-
lizing existing data sources to assess the antecedents of
conscientiousness traits such as self-control has been highlight-
ed as an important research aim (Eisenberg et al., 2014). For
instance, the measures of maternal strain used may not have ful-
ly captured the stressors mothers experience as a result of socio-
economic adversity; neither was interparental conﬂict assessed.
Future research may reduce measurement error and beneﬁt from
drawing on multi-item measures of strain reported by both
parents (e.g., Simons et al., 2016). We expect the modest indi-
rect effects reported via maternal strain to increase in magnitude
if additional aspects of family and parental functioning are
included. In particular, parenting has been linked to self-control
in multiple samples with effect sizes similar to or in excess of
the direct effects found here (Choe et al., 2013; Merz et al.,
2015), though this has generally not been in a family stress mod-
el framework and therefore not always controlled for socioeco-
nomic factors. However, some studies, such as Piotrowski and
colleagues’ (2013) cross-sectional survey of parents of children
aged 8 months up to 7 years, found parenting characteristics
explained approximately 10% of the variance in children’s self-
control over and above indicators of SES.
We were limited to only having parent reports of children’s
self-control at age 3 years; this contrasts with smaller studies,
which are often able to collect more objective, task-based mea-
sures of attention and inhibitory control (Lengua et al., 2007,
2015; Li-Grining, 2007). We did use a well-validated measure
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of children’s self-regulatory difﬁculties (Goodman, 2001) and
provided some preliminary validation data, but replication of the
associations presented here using alternative measurement
methods would build conﬁdence in the ﬁndings. This study
measured infant temperament in line with differential suscepti-
bility theory’s concept of reactivity, but future research may
beneﬁt from assessing additional aspects of temperament, such
as attentional focus, that are key to contemporary theories of
temperament (Rothbart & Bates, 2006).
Our inclusion of risk factors was largely guided by existing
research linking cumulative ecological risks to children’s early
self-control (Lengua et al., 2007, 2015; Li-Grining, 2007); there-
fore, we may have omitted other important variables from the
model that could have altered the results (e.g., neighborhood
risk, housing quality). There was some attrition between study
waves, which can lead to biased estimates; however, we found
very similar results when using both complete-case and FIML
methods, which provides some conﬁdence in the robustness of
the associations found here. Finally, the non-experimental
design used here cannot directly assess questions of causality.
We would also like to emphasize the importance of testing
whether the observed associations between SES and self-control
are genetically or environmentally mediated.
CONCLUSIONS
In a large, nationally representative sample, infants living in
families characterized by lower income, lower parental educa-
tion, lower occupational class, a lack of home ownership, and
younger mothers had lower self-control at age 3 years. There
were independent effects of socioeconomic risks, mothers’
subjective distress, and infant temperament, as well as indirect
effects of socioeconomic risks via maternal distress and infant
temperament. Taken together, the ﬁndings support a bioeco-
logical model of development, rather than a differential sus-
ceptibility model, where self-control is inﬂuenced by
characteristics of the individual and their social context as
well as the reciprocal relations between these factors (Bron-
fenbrenner & Morris, 2006). Given the broad developmental
implications of low self-control, which span mental, physical,
and ﬁnancial health, our results lend support to the potential
beneﬁts of alleviating socioeconomic and residential disad-
vantage in families with infants and young children.
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